T raumatic brain injury is a significant cause of hospitalization and new disability in young children (Cataldo et al .. 1986 : Kl'aus, Fife. Cox, Ramstein, & Conro\', 1986 ) !v1osr of these injured children, including those with residual functional impairments, are discharged from the hospital direct]v to their homes Thus, it is likely that occupational therapists who provide services to young children and their families in community settings will be involved at some time with a child who has sustained a brain inJUry, Unfortunatelv, clinicians are faced with a paucitl' of information about the functional sequelae of tl'aumatiL' brain injury for inLJIlts, toddlers. and preschoolers that could be used to guide the assessment and treatment planning process. The absence of information is of particulal' concern because studies of older children suggest thm, although substantial recovery may be seen even after severe brain injury, a significant number uf children continue to show decrements in function in one or more areas (Fletcher. Miner, & EwingCol,/)s, 1987; \'(lesson et ~Ji., 1989) .
Literature Review
Although some of the larger outcome studies of children with brain injuries have included younger subjects, only a few of the:,e studies have examined whether the effects on the youngest subjects were similar to those on the older, more developmentally mature children. For example, Kricl, Krach, and Panser (1989) compared outcomes for children vounger ancl olcler than 6 years and founo that the younger group had WOt'se outcomes. Klonoff and Paris (1974) , com[laring children younger and older than 9 years, found similar re:,ults. The inclusion of younger children in a follow-up sample, hmvever, does not necessarily yield trustworthy information about differential age effects of brain injury. For example, if a study's age groupings cut across significant cognitive, motor, or social developmental transition points, important differences between the infant, preschooler, and school-age child in both the initial response to and subsequent recovery from brain injUry may not be detected. This issue was highlighted by Ewing-Cobbs, Miner, Fletcher, and Levin (1989) , who reported thal the effects of brain injury on language functions may diller depending on the stage of language development thai: the child had achieved before injury. After a review of existing data, Bagnato and Feldman (1989) concluded that there is little support for the frequently held assumption that younger children fare better than older children oJter brain injury. Furthermore, they suggested that the actual extent of functional sequelae from brain injurv in younger children may have been underestimated because studies have tended to rely on global, less sensitive forms of assessment such as rating scales of im[lairment, or nonstandardized checklists of functional skills.
Older children with brain injuries have been found to be at risk for social and behavioral changes including increased distractibility, ovcractivity, social disinhibition, conduct disturbances, and social isolation (KJonoff & Paris, 1974; Rutter, 1981) . Although it seems clear that these behavioral disturbances occur more frequently when the brain injurv is severe, there is controversy over the extent [0 which even mild brain injury may increase the risk for subsequent behavior problems. Several studies have reported excessive rates of behavioral disturbance in chil, dren with mild brain injury (Asarnow, Satz, Light, Lewis, & Neumann, 1991; Basson et ai., 1991; Black, Blumer, Wellner, Shepard, & Walker, 1981; Gulbrandsen, 1983) ; however, others have not replicated this finding (Fletcher, EWing-Cobbs, Miner, Levin, & Eisenberg, 1990) . Casey, Ludwig, and McCormick (1986) have questioned whether the reports of psychosocial problems reflect family dysfunction ami overreaction or preexisting problems rather than physically based sequelae of brain injury. However, several studies that screened for preexisting impairment nevertheless found higher rates of behavior problems in their samples of children with less severe injuries (Asarnowetal., 1991; Donders, 1992; Lundar&Netvold, 1985) The clinical literature suggests that residual social and behavioral difficulties may represent a more significant long-term handicap than persistent cognitive or motor impairments (Boll, 1983; Lehr, 1990) . The complex psychosocial .sequelae of injury have been termed the "hidden morbiditv" of pediatric trauma (Harris, Schwaitzberg, Seman, & Herrmann, 1989, p. l()'5) .
To date, only a handful of studies have evaluated functional outcome after brain injUly with measures that are developmentally appropriate for very young children.
Bagnato and his colleagues (Bagnato & Mayes, 1986; Bagnato & Neis\vonh, 1986 compared the improvement in a small group of young children with brain injuries and a matched control groUf1 of children with developmental disabilities after an intensive period of rehabilitation. Although substantial recovery was seen in the children with brain injuries, persistent neurobehavioral deficits remained, including endurance, attention, and reactivity problems (Bagnato & Mayes, 1986) . A replication study corroborated this pattern (Bagnato & Neisworth, 1986 ) and a 2-year follow-u[l study showed persistence of behavior problems involVing inattention, overactivity, self-stimulation, and anxiety (Bagnato & Neiswonh, 1989) . The studies by Bagnato et al. do not address the effect of milder degrees of injury on very young children because most subjects in their sample were moderately or severely injured.
Several studies have indicated that family and environmental factors, including a variety of maternal factors related to lower socioeconomic status, are associated both with increased risk for acciclental injury (Bijuf, Goulding, Haslum, & Kurzon, 1988; Larson & Pless, 1988) and with increased risk for behavior disturbance. Brown, Chadwick, Schaffer et al. (1981) found that psychosocial adversity (including marital discord and parental mental disorder) markedly increased the risk for psychiatric disorder after brain injUlY, suggesting an interaction between environmental and neurological factors. Althuugh Casey el al. (1986) suggested that parental overreaction might account for the increased incidence in reported psychosocial sequelae after mild brain injmy, Harris and colleagues (Harris et ai, 1989) reported that the injury experience itsel f appeared to have a negative effect on thc family's reported functioning. A significant number of families in the Harris et al. sample reported a worsening of their marital relatiunship and other stresses related to their child's residual disability a year after injury. Research with families who have a chronically ill or disabled child has suggestcd that the child's psychological wellbeing and social functioning may be closely related to the family's ability to mobilize effective coping efforts and obtain social support to help meet the additional demands they face (Clydesdale, Fahs, Kilgore, & Splaingard, 1990; Singcr & Farkas, 1989) . This coping task may be more difficult for families facing economic or social adversity.
Most injured children, including children with multiple residual impairments, are discharged home to their families (DiScala, Osbcrg, Gans, Chin & Grant, 1991) .
Older children will also return to school, where changes in adaptive and academic functioning will be noted by others familiar with their preinjury behavior. However, because most of an infant and preschool child's daily acrivities take place in the home and in interaction with family members, the families of young children \vith brain injury may be in the best position to detect alterations in their child's behavior. If foJlo\v-UP intervention services are recommended or sought, the provision of these services is mandated to follow a family-centered model in which the parents' goals and resources are of primary importance (Hanft, 1988) . Thus, it is important to clarify the degree to which brain injury is perceived as a major stressor for families, and the relation between the child's functioning and family impact.
The present study was designed to add to existing information on functional outcome after traumatic brain injury in children younger than the age of 6 years. \'(Ie examined the follOWing questions:
1. As a group, do children with brain injuries show decrements in function immediately after injurv' 2. If reduction in function is present, do these difficulties follow the pattern seen in older children (Le., increased risk in social and behavioral function)?
3. Docs the family's reported stress relate significantly to the child's level of funerion'
The study addresses some of the shortcomings of existing research in this area by employing standardized instruments that arc arpropriate for this age group. Comparisons of outcome between children with brain injury and extracranial injury were also emploved to examine the question of which findings might be specific to brain injury.
Method

Subjects
The subjecrs in the present study are from a short-term longitudinal study conducted by the Research and Training Center in Rehabilitation and Childhood Trauma at twO regional trauma centers in Massachusetts. Criteria for initial selection included admission to the facilit\' for a minimum of one night; unintentional injury (no suspicion of maltreatment); family consent for rarticipation; and ability of the family to communicate in Engli.~h. In addition, potential subjects were screened (through parental report) to eliminate children who had prior existing functional impairments. Of the subjects admitted to the hospital cluring a 2-year time period, 57 mer the criteria, gave consent, and were available at the time of follow-up. Subject,,; wel-e further identified as having either J traumatic brain injury or only exrracranial injuries according to discharge diagnosis and chart infor-mation confirming pOSitive signs of brain injury.
The children in the sample were between 1 month and 5,6 years old (mean age 2.97 years) at the time of injury. Forry children (74%) had sustained a brain injUry, either in isolation (n = 29) or in combination with other injuries (n = 11). Seventeen children had sustained only extracranial injuries There were 38 (67%) boys and 19 (33%) girls, which is the typical distribution in this age range. The sample was largely white and of working and middle-class background (see Table 1 ), Data from all children admitted to the Trauma Centers are entered into the National Pediatric Trauma Registr:', a database of information about injury circumstances as well as medical status and outcome. Measures of trauma o,cveritv used include the Glasgow Coma Scale (GCS) (Teasdale & Jennett, 1974) , a measure of the degree of impaired consciousness, and the Injury Severity Scale Score (ISS) (Baker, O'Neill, Haddon, & Long, 1974) , a summary score, applicable to all injuries. The ISS and GCS have established criteria that were used to classify the children's injuries as mild, moderate, and severe (see Table 2 ). Because the Glasgow Coma Scale is based on responses that include motor and vel"bal performance, it could not be calculated on the infants with hrain injuries.
AcccJI'Ciing to these measuces, most children in the sample sustained injuries in the mild to moderate range. As expected, the average length of stay was short (mean = 4.8 days, range 1 to 31 days) It is important to note Note. GCS = Gla,gow Coma Scale, ISS = Injmy Sevcrity Scale. " Nm available: 14 !> Not available: 1 that both facilities are regional trauma centers that admit children referred from other treatm<:nt centers. Thus, the decision to send a child to the facility reflects a decision made by other medical personnel that the injuries warranted serious concern at the time of initial assessment.
Outcome Measures
Data were coll<:cted with two child measures and one family measure: the Pediatric Evaluation of Disability Inventory (PEDI), the Child Behavior Checklist (CBC), and the Impact on Family Scale (IFS). The PEDI (Haley, Coster, Ludlow, Haltiwanger, & Andrellos, 1992 ) is a judgment-based, standardized measure of the child's functional performance in three critical areas of daily activity: self-care, mobility, and social function. The PEDI yields normative scores in each domain along two dimensions of performance: the capability for discrete funcrional skills and the amount of caregiver assistance ordinarily provided when the child is performing complex functional activities. On the Functional Skills scales the parent indiCates, using a 0 (not capable) or 1 (capable) scoring system, the child's capability to perform each of 197 specific tasks without physical assistance (e.g., holding a cup; walking a distance of 50 ft; transferring into own bed). The 20 Caregiver Assistance scales are completed during a structured interview in which the amount of assistance provided is assessed on a 5-point scale ranging from tOtal assistance to independent. Examples of daily activities assessed include dressing upper and lower body, bathing, transferring in and out of a car, locomotion, functional expression, and problem solVing. The PEDI was used to eXamine changes in function over the recovery period in areas that might be expected to directly affect the family.
Research with the PEDI has found high agreement between parent and rehabilitation team ass<:ssments of the child's function (Sundberg, 1992) . The PEDI normative scores have a mean of 50 and standard deviation of 10. For the present study, a score greater than -2 SD from the mean was treated as indicating deficits in function in that particular area.
The CBC (Achenbach & Edelbrock, 1983; Achenbach, Edelbrock, & Howell, 1987) was used to measure the presence of behavioral problems through parent rat- Achenbach & Edelbrock, 1983) . The CBC has been used frequently in other outcome studies as a measure of psychosocial function (e.g., Fletcher et aI., 1990; Mulhern, Carpentieri, Shema, StOne, & Fairclough, 1993; Sollee & Kindlon, 1987) . In the present analyses we used the Total Behavior Problems score. In addition, the CBC has established cutoffs for determining when a child's score is b<:yond the range of the normative group and in the range typically seen in clinical (e.g., behavior disordered) populations.
The Irs (Stein & Riessman, 1980 ) is a parent questionnaire that measures the family's perception of the effect of their child's condition on a scale from 1 to 4 (strongly agrec to strongly disagree 
Procedure
Families were approached to participate in the study while the child was hospitalized. Follow-up data were collected from consenting families at 1 month and 6 months after discharge hy two trained examiners, either during a follow-up visit to the hospital or during a home visit.
Results
Overall, the children with brain injury did not display deficits relative to their peers at either] or 6 months after discharge. On the PEDI, both Functional Skills and Caregiver Assistance mean scores were very close to the expected mcan of 50 at both time points (see Table 3 ). Similarly, on the CBC, mean scores for TOtal Behavior Problems were well within the range expected for a normal population. Nevertheless, paired i-test comparisons across the follow-up period (from 1 to 6 months after discharge) indicate significant increases in Caregiver As- sistance scores on two of the three domains of the PEDI, which suggests some initial loss of function from the injury. Because aggregate data can sometimes hide important individual differences, we also examined the data to see whether there were children whose scores fell at the extremes, At the 6-month follow-up, there was a small subgroup of 7 children with brain injury whose performance on one of more scales of the PEDI was extremely low (:2: -2 SlJ) and 4 children whose behavior problem scores on the CBC were in the clinical range, We also noted that change in the CBC went in both directions: whereas most children showed a reported decrease in behavior problems, 3 children showed increases greater than 15 points. All three of these children had scores in the clinical range at the 6-month follow-up. Thus, although the performance of the group as a whole was within the normal range, some children displayed significantJy reduced functioning.
To clarify to what extent certain functional sequelae might be specific to children with brain injuries, we conducted separate analyses of the groups with and without brain injury and examined the resulting patterns. Overall, the mean scores of the two groups were quite similar on the PEDI and CBC. However, the children with brain injury showed a significant change across the follow-up period in Caregiver Assistance (Self-Care and Social Function), whereas none of the scores of the children with extracranial injury showed significant changes across this period (see Table 4 ). lfwe consider children with at least one score below -2 SD on the PEDI as shOWing functional deficits, 7 children with brain injUly and 4 children with extracranial injUry fell in this range at the I-month testing. These numbers dropped to 4 and 1, respectively, by the 6-month follow-up. All 4 children whose CBC scores fell in the clinical range at the 1 month and 6-month follow-ups
The American journal o/Occupalional Therapy were from the group with brain injury. These differences between groups are tentative, given the relatively small size of the group of children with extracraniaJ injuries; however, they are consistent with what would be predicted if, indeed, there are some behavioral effects of mild to moderate brain injuries. The data suggest that some functional decrements may be present, although by and large the children do not fall outside the expected range.
Next, we examined the data from the Impact on Family Scale, the family's report of the effect of the injury and its sequelae (see Tables 3-6 ). Families in bOth injury groups reported moderate overall effect, with significant decreases from the l-month to the 6-month follow-up. When we examined the factors associated with different levels of reported family effect, the most obvious measures of the trauma experience, the injury severity scores, turned out to bear little relation to the families' reports (all rs < .23 and nonsignificant). However, the level of family effect was significantly related to the child's behavior problems. This association was significant only in the group with brain injury and weakened over time (1' = .58 at 1 month and l' = .41 at 6 months),
We also expected that reported effect on the family would be related to the child's functional performance, because limitations in the performance of daily activities could constitute an extra burden For parents as well as a visible reminder of the injUry. Associations between PED! and IFS scores 1 month after discharge were generally small in the group with brain injury. However", at the 6-month follow-up, Caregiver Assistance in social Function was moderately correlated with concurrent ratings of family impacr (1' = -.34). In contrast, in the extracranial injured group, at l-month follow-up IFS scores were moderately related to Caregiver Assistance levels in selfcare and mobility. At the 6-month follow-up, these associations were no longer statistically significant. 47.4 (7.0) I (12) .15, P < ,88
No/e. Number of subjects varies per analysis due to missing data and omission of subiects for whom measures were inappropriate clue to vel'\" "Gung age (CI3C). eBC = Child Behaviol' Checklist. IFS = Impact on Famtly Scale. PED] = Pediatric Evaluation of Disabilitv Inventorv. One major problem in trying to determine the effects of brain injuries is that it is difficult to establish an appropriate baseline against which functional changes can be assessed. Thus, a limitation of the present study is uncertainty about the children's level of functioning before the injury. With older children, school records or reports of testing may provide valuable external sources of information. Classroom-based case controls also may be used for comparisons (e.g., Jaffe et a!., 1992). However, there is usually no uniform external source of information about a child's developmental progress in the early years. To some extent, we were able to use the comparison of children with and without brain injuries to examine the differentia) effect of brain versus extracranial injuries and the experience of sudden hospitalization on the child and family. However, we acknowledge the limitations in sample size, reliance on parental report, and in unknown factors that may selectively have resulted in different children sustaining brain versus extracranial injuries. Our data suggest that, overall, mild to moderate brain injuries do not result in significant deficits in function. The functional performance of the group of children with brain injuries was well within the range expected for their age, even at 1 month after discharge when residual impairments might be most likely. However, we should also consider whether there may be temporary reductions in function after brain injury that may still reflect negative changes from the child's previous level of performance although not necessarily in the deficit range. If we assume that increases in normative scores across the 6 months after discharge in our sample most likely reflect recovery toward the child's own typical level, then our data suggest that brain injuries do result in reductions in function in certain areas. These changes were most apparent in the Caregiver Assistance scales of the PED!, for Self-Care and Social Function. We view caregiver assistance as an indirect measure of the child's ability to organize, execute, and monitor complex activities of daily living, and thus believe that these changes are consistent with other reports of the effects of brain injury on cognitive or executive functions (Lehr, 1990) .
When we consider the family's response to injury sequelae, it may be important to distinguish between an identified defiCit and a reduction in function from previous levels. From the family's standpoint, even if the child's behavior remains age-appropriate in terms of test scores (i.e., it does not fall in the deficit range), it may still be different from his or her behavior before the accident, and thus may be a source of concern. This perception of change from the way things used to be may underlie the relation between IFS scores and behavior problems and increased caregiver assistance needs in the group with brain injUlY, as well as the relation with caregiver assistance for self-care and mobility in children with extracran· ial injuries. The contrast in the data from the children with and without brain injuries is intriguing and needs replication. Whereas for children with extracranial injuries, effects on the family appear most associated with reduction in performance of daily tasks during the early recovery period, for families of children with brain injuries the effect of injury may be related to perceptions of changes in the child's level of cognitive and socioemotional functioning that become more apparent later on.
Clearly, these are tentative conclusions in need of further research.
Implications for Occupational Therapy
All of the young children with brain injuries in our sample were discharged home. The data suggest that, although most of the injuries were mild or moderate, they were still associated with reductions in flmcrion for many of the children and with significant deficits in a small subgroup. Furthermore, the dara suggest that some behavioral changes may have become more apparent later in the recovery period (e.g., after 6 months). We do nOl know whether any of these children were referred for intervention services to assist in their functional recovery or how many of the children received regular follow-up assessment; however, other studies have suggested that underreferral for services may be common for injured children (Osberg, DiScala, & Gans, 1990; Wesson et ar., 1989) For these reasons, \ve suggest that therapists routinely inquire about prior injUry (brain or otherwise) in their initial interviews with families of young children to ensure that such relevant history is not overlooked as a potential factor influencing the child's current funerional performance. In addition, we suggest that clinicians proViding services to families with young children with brain injury recognize that changes in the chilel's behavior that are within normal limits may nevertheless be associated with measurable effects on the family. Follow-up assessments with age-appropriate measures such as the PEDI can help reassure families that their child is progressing and identify the ~ mall subset of chilclren who show persistent and more si: :nificant decreases in funerion that may require inrerver :ion ....
